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Introduction
Viral hepatitis accounts for most cases of acute hepati-
tis. Some bacterial infections are often associated with
acute hepatitis, such as Salmonella, Rickettsia, Brucella
or Mycoplasma pneumonia. M. pneumonia is a major
cause of respiratory infections in school-aged children
and young adults.1 Extrapulmonary manifestations 
of M. pneumonia include the skin, neurologic in-
volvement, hematologic complications, myocarditis,
pericarditis and cholestatic hepatitis in children.2
M. pneumonia infection in adults usually occurs without
liver involvement except in some rare cases.3 Here, we
present a case of acute hepatitis caused by M. pneumonia
without lung involvement. Reports of M. pneumonia-
associated acute hepatitis retrieved from MEDLINE
are also reviewed.
Case Report
A 25-year-old woman who worked in an office, and
who had no specific underlying illness, was admitted to
our hospital with persistent fever, chills and abdomi-
nal pain in the right upper quadrant, all of which had
began 3 days before admission. She had no history of
nausea, vomiting, diarrhea, cough, dysuria, arthralgia,
night sweating or body weight loss. Other medical
history, travel history and family history were unre-
markable. She denied history of exposure to animals.
She had been brought to the hospital for treatment of
the abovementioned symptoms.
On physical examination, the patient was in distress.
She had a body temperature of 37.6°C, heart rate of
70 beats/min, blood pressure of 130/90 mmHg, res-
piratory rate of 20 breaths/min and oxygen satura-
tion of 99% under room air. There was no significant
icteric sclera or yellowish skin. Neither rhonchi nor rales
were heard over bilateral lung fields. Mild abdominal
tenderness was found in the right upper quadrant,
and the edge of the liver was felt 2–3 cm below the
right costal margin. No lymphadenopathy or spleno-
megaly was found. Laboratory work-up demonstrated
a white cell count of 4.5 × 103/μL (normal, 4–11 ×
103/μL), hemoglobin of 12 g/dL (normal, 11.3–
15.3 g/dL), platelet count of 140 × 103/μL (normal,
120–320×103/μL), blood urea nitrogen of 10mg/dL
(normal, 8–20 mg/dL), creatine of 0.8 mg/dL (nor-
mal, 0.6–1.2 mg/dL), aspartate aminotransferase
(AST) of 380 U/L (normal, 4–44 U/L), alanine
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aminotransferase (ALT) of 273 U/L (normal,
8–38 U/L), alkaline phosphatase (ALP) of 79 U/L
(normal, 50–190 U/L), total bilirubin of 0.5 (normal,
0.1–1.2 mg/dL), and C-reactive protein of 0.9 mg/dL
(normal, < 0.5 mg/dL). Prothrombin time was within
normal limits (10.3 seconds). Chest X-ray showed no
active lesion, and abdominal ultrasound did not reveal
any specific findings. Abdominal computed tomogra-
phy (CT) detected no hepatosplenomegaly. Other
examinations were negative for HBsAg, HBeAg, anti-
HBc IgM, anti-hepatitis C IgG, anti-hepatitis A IgM,
antinuclear antibodies (ANA), anti-mitochondrial anti-
bodies and anti-smooth muscle antibodies (ASMA).
IgM antibodies against Salmonella, Proteus, Epstein-
Barr virus (EBV) and cytomegalovirus (CMV) were
negative. Anti-M. pneumonia IgM antibodies (1:320)
and cold agglutinin test (1:512) were positive. Liver
biopsy was not performed because of the patient’s
refusal.
Medication with intravenous levofloxacin was
adapted initially to cover broadspectrum organisms,
followed by oral doxycycline 5 days later after the
diagnosis of M. pneumonia infection was confirmed,
and symptomatic recovery occurred on the 7th day of
hospitalization. Liver function parameters showed
that AST and ALT reached peak levels on the 2nd day
of hospitalization (584 U/L and 777 U/L, respec-
tively), and gradually returned to normal 1 month
after the onset of symptoms (Figure 1). There was no
hyperbilirubinemia, but anti-M. pneumonia IgM was
positive during hospitalization. No anti-M. pneumo-
niae IgG was detected during the admission period.
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Figure 1. Time course of liver function parameters during the 
disease course. Note the rapid regression of fever within a week
after the initiation of antibiotics. However, elevation of liver enzymes
persisted for a month.
Ta
bl
e 
1
.C
lin
ic
al
 f
ea
tu
re
s 
of
 p
at
ie
nt
s 
w
ith
 M
yc
op
la
sm
a 
pn
eu
m
on
ia
-re
la
te
d 
ac
ut
e 
he
pa
tit
is
 w
ith
ou
t 
lu
ng
 in
vo
lv
em
en
t
R
ef
er
en
ce
G
en
de
r
Ag
e 
S
ym
pt
om
s
Li
ve
r 
fu
nc
tio
n 
at
 a
dm
is
si
on
 
Tr
ea
tm
en
t
O
ut
co
m
e
(y
r)
(A
S
T/
AL
T/
AL
P/
B
IL
)
N
ar
ita
 e
t 
al
7
M
al
e
5
Fe
ve
r,
ly
m
ph
ad
en
op
at
hy
,
2
,3
7
5
/1
,4
8
8
/N
D
/N
D
IV
 c
la
rit
hr
om
yc
in
Fe
ve
r 
re
gr
es
se
d 
5
d 
la
te
r;
 A
LT
 n
or
m
al
iz
ed
po
ly
m
or
ph
ou
s 
ex
an
th
em
a
1
m
o 
la
te
r
N
ar
ita
 e
t 
al
7
M
al
e
1
0
Fe
ve
r,
ly
m
ph
ad
en
op
at
hy
1
2
9
/2
4
0
/N
D
/N
D
O
ra
l m
in
oc
yc
lin
e
AL
T 
no
rm
al
iz
ed
 3
w
k 
la
te
r
Ar
av
-B
og
er
 e
t 
al
2
M
al
e
1
0
Fe
ve
r,
6
7
4
/5
2
4
/3
1
0
/2
.8
O
ra
l e
ry
th
ro
m
yc
in
Fe
ve
r 
re
gr
es
se
d 
2
w
k 
la
te
r;
 A
LT
 n
or
m
al
iz
ed
m
ac
ul
op
ap
ul
ar
 r
as
h
1
m
o 
la
te
r;
 a
nt
i-I
gM
 d
is
ap
pe
ar
ed
 3
m
o 
la
te
r
R
om
er
o-
G
om
ez
 e
t 
al
3
M
al
e
2
2
Fe
ve
r,
ba
ck
 p
ai
n
2
1
7
/3
5
5
/1
5
0
/1
.5
6
IV
 le
vo
flo
xa
ci
n 
Fe
ve
r 
re
gr
es
se
d 
1
w
k 
la
te
r;
 A
LT
 n
or
m
al
iz
ed
 
1
m
o 
la
te
r;
 a
nt
i-I
gM
 d
is
ap
pe
ar
ed
 2
m
o 
la
te
r
R
om
er
o-
G
om
ez
 e
t 
al
3
Fe
m
al
e
2
2
Fe
ve
r,
as
th
en
ia
2
3
6
/4
0
2
/N
D
/N
D
IV
 le
vo
flo
xa
ci
n
Fe
ve
r 
re
gr
es
se
d 
2
w
k 
la
te
r;
 A
LT
 n
or
m
al
iz
ed
 
1
m
o 
la
te
r;
 a
nt
i-I
gM
 d
is
ap
pe
ar
ed
 2
m
o 
la
te
r
Th
is
 c
as
e
Fe
m
al
e
2
5
Fe
ve
r,
ab
do
m
in
al
 p
ai
n
5
8
4
/7
7
7
/7
9
/0
.5
IV
 le
vo
flo
xa
ci
n,
Fe
ve
r 
re
gr
es
se
d 
1
w
k 
la
te
r;
 A
LT
 n
or
m
al
iz
ed
 
or
al
 d
ox
yc
yc
lin
e
1
m
o 
la
te
r
AS
T 
=
as
pa
rt
at
e 
am
in
ot
ra
ns
fe
ra
se
; A
LT
 =
al
an
in
e 
am
in
ot
ra
ns
fe
ra
se
; A
LP
 =
al
ka
lin
e 
ph
os
ph
at
as
e;
 B
IL
 =
to
ta
l b
ili
ru
bi
n;
 N
D
 =
no
n-
de
te
rm
in
ed
; I
V 
=
in
tr
av
en
ou
s;
 a
nt
i-I
gM
 =
an
ti-
M
.p
ne
um
on
ia
 a
nt
ib
od
ie
s.
J Chin Med Assoc • April 2009 • Vol 72 • No 4206
S.W. Lee, et al
The patient was later discharged from hospital and
received clinical follow-up.
Discussion
Most M. pneumonia infections in adults involve the
respiratory tract, and symptoms range from nonpro-
ductive cough to severe pneumonia.4 Extrapulmonary
manifestations of M. pneumonia infection may be
found in the skin, and cardiovascular, neurologic and
hematologic systems.5 Skin lesions include macu-
lopapular rashes, erythema multiforme minor, and
Stevens-Johnson syndrome. Cardiovascular involve-
ment includes myocarditis, pericarditis and rheumatic
fever-like syndrome. Neurologic complications include
meningoencephalitis, aseptic meningitis, cerebellar
ataxia and Guillain-Barre syndrome. Hematologic in-
volvement includes hemolysis with positive Coombs’
test and reticulocytosis. The immune-mediated dam-
age by cross-reactive anti-M. pneumonia antibodies is
thought to be responsible for most of the extrapul-
monary manifestations.2
Liver disease is rare and not considered as an extra-
pulmonary manifestation of infection with M. pneu-
monia in adults.3 The characteristic findings of patients
with M. pneumonia-associated acute hepatitis without
lung infection are fever, elevated liver function test,
positive IgM serology against M. pneumonia followed
by IgG seroconversion, with resolution by antibiotics
and exclusion of other possible etiologies. Liver biopsy
in these patients is usually nonspecific,6 and it might
not be necessary to confirm diagnosis.
A few cases of M. pneumonia-associated acute hepa-
titis from MEDLINE are summarized in Table 1.2,3,7
Acute hepatitis due to M. pneumonia without lung
infection has been largely documented in children
with cholesteric pattern. However, although this fact
remains controversial, adults with M. pneumonia in-
fection have demonstrated a hepatocellular pattern of
liver enzymes without jaundice. The liver function
parameters of our patient had similar characteristics,
suggesting differences among adults and children
infected with M. pneumonia.3
Consistent with the findings in previous studies,2,3,7
our patient’s fever subsided 1 week after institution of
antibiotics. However, the persistent liver enzyme ele-
vation may have been mediated by immunologic
mechanisms such as cross-reactive antibodies induced
by M. pneumonia interacting with sialo-oligosaccharides
on hepatic cells.4 There is little evidence to indicate
direct invasion of M. pneumonia.3
In conclusion, we have reported an unusual case
of a patient who presented with fever and abdominal
pain. Laboratory work-up demonstrated a hepatocel-
lular pattern of acute hepatitis caused by M. pneumonia
infection. Symptoms subsided and laboratory param-
eters improved under antibiotics administration.
Thus, this case can help raise clinicians’ awareness of
the possibility of M. pneumonia infection, with or
without lung involvement, as a part of the evaluation
of undetermined hepatitis.
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